implications for clinical pharmacology and other therapies in the remainder of this century, based not only on the new technologies but also on a deeper understanding of adaptation.
A particularly interesting direction of neuroendocrine research has involved the elucidation of influences of higher brain centers via the hypo-thalamus on the anterior pituitary/adrenocortical system (Sowers, 1980). Attention has been centered chiefly on the limbic system. Several workers have shown that stimulation of some limbic areas with chronically implanted electrodes in awake mammals, including primates, can substantially increase or decrease the circulating concentrations of adrenal and other hormones. There is a growing body of information on the neural circuitry underlying influences on endocrine and autonomic responses of varying external and internal circumstances (Sawchenko and Swanson, 1981).
Of special importance in stress responses are the hypothalamic-limbic-midbrain circuits (Usdin et al., 1980). They strongly affect the endocrine system and autonomic nervous system, and hence the cardiovascular, gastrointestinal, and immune systems. Thus, they provide a physiological mechanism through which psychosocial factors can affect the health of the body. But the details of the ways in which specific stressful situations contribute to cetain pathologies in specific individuals remain to be worked out. These circuits also are involved substantially in mediating adaptive functions of memory, appraisal, and motivational-emotional responses. Acting in concert with the greatly developed neocortex in human beings, they play a vital role in appraising the functional significance of ongoing events and thereby paving the way for adaptive responses.
During the last three decades, significant progress has been made in understanding the role of the central nervous system in controlling normal cardiovascular function (Institute of Medicine, 1981; Solomon et al., 1981). This knowledge enhances appreciation of ways in which environmental or behavioral factors can contribute to disease. A wealth of evidence suggests that the origins of common cardiovascular diseases are multifactorial. Thus, the effects of stress on the pathogenesis of cardiovascular disorders must be viewed in the context of other metabolic or circulatory abnormalities that contribute to the disease process. Repeated, sustained, stressful experiences well may affect the cardiovascular system in such ways that some people—especially those genetically predisposed—develop high blood pressure (Shapiro et al., 1979). In this context, it is important to note that circulatory changes associated with alarm reactions to severe stressors resemble those that accompany the development of experimental and human hypertension. This suggests, but does not prove, that stimuli that bring about the onset of hypertension have an effect on brain mechanisms that regulate cardiovascular function. Animal experiments and human clinicalmyocardial infarction and other serious
